This paper investigates the impact of behavioural attention on the households' foreign currency savings as a response to the external macroeconomic shocks. The information that the households acquire via different communication channels is expected to influence their decisions regarding their savings' allocation into different currencies. This study has applied the fundamental macroeconomic models by including individuals' attention to the specific risks and search interest in specific keywords on Google in order to assess the impact of acquired information and its communication channel on the households' foreign currency savings. We employed a twolevel mixed effects model including macroeconomic fundamentals and individuals' attention to the information determinants. We solved a problem of a long list of potential explanatory variables (keywords) by employing the Bayesian Model Averaging. This study assumes that households are more sensitive to the macroeconomic shocks (factors) if they search simultaneously for information on Google about these factors or specific related risks. The results emphasize the role behavioural attention during financial turmoil and economic downturn periods, especially in the environment of very low interest rates.
Introduction
Traditional economic theory posits that individuals make investment decisions by maximizing a profit function and relying on macroeconomic fundamentals. However, the role of information and behavioural attention prevails in the environment of very low interest rates.
Behavioural economists and policy makers are interested in how information that the households acquire via different communication channels influences their saving behaviour.
The importance of understanding the impact of behavioural attention on the households' foreign currency savings lies in a number of reasons. First, Schlueter et al. (2015) argue that a significant share of foreign currency savings creates a transmission channel of external monetary disturbances. External macroeconomic shocks increase the pressure on the monetary authorities to adjust these macroeconomic shocks using foreign reserves which in turns create the risk of national currency devaluation or speculative attacks regarding the national currency. Secondly, Allen and Saunders (2014) highlight that sudden decisions of households to reallocate savings in foreign currencies increase net foreign exchange position(s) of commercial banks resulting in an increase of foreign exchange risk. Thirdly, in Central and Eastern European countries (CEECs) the share of foreign currency deposits is significant. For example, in 2014 this share accounted for almost 40 per cent in Romania and almost 50 per cent in Bulgaria, while these countries are one of the most dependent economies on international remittances in the EU. In other CEECs (Hungary and Lithuania) the share of deposits in foreign currency is about 15-20 per cent, while in the Czech Republic, Poland, Estonia, and Latvia is less than 10 per cent. Fourthly, Olgu (2011) stresses that in selected CEECs (Latvia and Lithuania) the share of foreign currency deposits increased significantly in [2008] [2009] in relation to the external macroeconomic shocks and domestic banking crisis suggesting that aggregate households' foreign currency savings are affected by different types of shocks. Finally, despite the importance of investigating and understanding the impact of behavioural attention on the households' foreign currency savings from a macroeconomic policy perspective, the behavioural attention and its impact on households' foreign currency savings has been investigated only in a few studies (Arifovic, 2001; Sharma et al., 2005; Bresser-Pereira et al., 2014; Kapounek et al., 2016b) . This paper essentially improves our knowledge about the impact of behavioural attention on aggregate households' foreign currency savings and contributes to the literature on the behavioural attention of individuals in a few ways. First, this empirical study is a first cross-country study investigating the impact of behavioural attention on aggregate households' foreign currency savings. Previous empirical studies on the households' decisions regarding their savings currency have focussed only on one or several countries (Arifovic, 2001; Sharma et al., 2005; Bresser-Pereira et al., 2014) . Secondly, this study focuses not only on macroeconomic fundamentals, but also includes individuals' attention's determinants potentially influencing their preferences to savings currency. The behavioural attention aspects of the households' saving decisions have not been investigated so far to our knowledge. Thirdly, this empirical study applies a novel manner to investigate the impact of behavioural attention on aggregate households' foreign currency savings using Google Trends data. The empirical findings contribute to the literature on the individuals' behavioural attention explanation using Google Trends data (Da et al., 2011; Vlastakis and Markellos, 2012; Saxa, 2014; Irresberger et al., 2015; Yang et al., 2015; Kapounek et al., 2016a) . Finally, this study provides new insights on the impact of behavioural attention on aggregate households' foreign currency savings and assumes that households are more sensitive to macroeconomic shocks (factors) if they search simultaneously for information on Google about these factors or specific related risks.
We employed a unique dataset constructed from domestic and foreign currency deposits' data, macroeconomic fundamentals, and Google's search keywords translated to different languages on 10 EU countries outside the euro area with their own currencies.
The empirical findings suggest that households' foreign currency savings are affected mostly by exchange rates movements and economic shocks, while the effect of inflation and interest rate shocks is very limited. We can assume that households' foreign currency savings could be influenced by individuals' more intense attention in specific risks and higher search interest on Google for specific keywords. The results emphasize the changes in the role of macroeconomic determinants on foreign currency savings during the times changing attention in these specific risks.
The organization of the paper is as follows. Section 2 provides theoretical background of the paper. Section 3 describes data and determinants used in macroeconomic models. Section 4 describes research strategy and methodology. Section 5 provides the empirical results, while Section 6 provides the results of robustness analysis. Section 7 discusses the main empirical findings and concludes.
Theoretical Background
While the paper investigates the impact of behavioural attention on aggregate households' foreign currency savings, the appropriate macroeconomic approach and model should be applied in order to determine the macroeconomic factors influencing households' foreign currency savings. Literature provides different macroeconomic approaches regarding the exchange rate determination (Boughton, 1988; Rogoff, 1996; Harvey, 1996; Nag and Mitra, 1998; Yuan, 2011) .
The monetary approach originated from the traditional approach to the balance of payments explains the foreign exchange rate in terms of money supply and demand, level of real income, and interest rate both domestic and foreign using these variables for determination of the domestic and foreign price levels (Polak, 1957) . According to the monetary approach, the exchange rate is determined by the ratio of the domestic and foreign price levels. A rise in foreign interest rate would lower the demand for cash of foreign currency and create an excess money supply of foreign currency, and consequently would cause a rise in foreign prices, followed by a depreciation of the foreign currency. However, the monetary approach does not incorporate the role of capital market in the exchange rate determination, despite the inclusion of interest rate, which role is limited to the effect on the price level.
In contrast to the monetary approach, the trade flows approach explains the foreign exchange rate in terms of international trade flows and current account. According to the trade flows approach, changes in monetary or fiscal policies or other shocks affect country's international trade flows through shifts in the terms of trade or in the relation between country's domestic consumption and output. The increased demand for imports will raise the demand for foreign exchange and consequently the exchange rate will tend to depreciate, and conversely. In general, a strengthening of country's current account balance will cause an appreciation of the exchange rate, and vice versa (Isard, 1978; Mussa, 1979; Kenen, 1985) .
While the portfolio balance approach developed by Tobin (1969) explains exchange rates movements by international capital flows changes; the portfolio balance approach assumes that investors have three different investment opportunities: domestic currency, foreign bonds, and domestic bonds. Whereas domestic and foreign bonds are not perfect investment substitutes, therefore, domestic and foreign bonds' yields can differ. According to the portfolio balance approach, the changes of investor's portfolio structure are caused either by country's current account imbalances or government policy decisions. When a particular country experiences a current account deficit, it disposes of foreign bonds creating an excess supply of foreign bonds, consequently foreign currency will depreciate, and conversely. The depreciation of foreign currency will eliminate the country's current account surplus, and vice versa. According to the portfolio balance approach, the current account is the main driving force resulting exchange rate movements, while capital market readjustments are short-term and only in response to changes in the current account.
Investigation of the impact of behavioural attention on aggregate households' foreign currency savings is based on two leading macroeconomic models grounded on competing macroeconomic approaches to exchange rates: (1) Monetary Model presented by Mark (1995) , and (2) Portfolio Balance Model introduced by Hooper and Morton (1982) .
Behavioural economists (Tversky and Kahneman, 1981; Knoll, 2010; Lee et al., 2011, etc.) argue that different form of the information leads to different investment decisions by individuals. Moreover, Stanovich and West (2000) emphasize that the interpretation of information by investment decision makers leads to investment decision differences. In summary, Knoll (2010) provides a number of empirical findings in the judgment and decision making as well as in behavioural economics literatures and demonstrates that various aspects of the decision context can significantly affect the households' savings.
We assume that internet search data explain behavioural attention of economic individuals in different risk factors. Moreover, the households can reallocate their savings according to the changes of their attention to the risks. In addition, the sensitivity of households on macroeconomic fundamentals changes according to the behavioural attention.
The information that the households acquire via different communication channels is expected to influence their savings' allocation into different currencies. For this reason, we will also extend the fundamental macroeconomic models by including individuals' attention to the specific risks and search interest in specific keywords on Google in order to assess the impact of acquired information and its communication channel on households' foreign currency savings.
The usefulness of internet search data in forecasting of economic indicators has been confirmed in many empirical studies (Bulut, 2015; Guzi and de Pedraza García, 2015; Kapounek et al., 2016a) , while scientists have only recently begun to use the Internet search data in explanation of individuals' behaviour. Previous empirical studies provide substantial evidence about the usefulness of internet search data in explaining individuals' behaviour. Da et al. (2011) provided evidence that Google search data can capture investors' attention more efficiently comparing to other measures of investors' attention. Vlastakis and Markellos (2012) confirmed usefulness of Google Trends data for assessment of investors' information demand at the company and market level. Saxa (2014) examined the usefulness of Google Trends data for forecasting of individuals' behaviour and confirmed that internet search data improved forecasting results significantly. Irresberger et al. (2015) investigated investors' sentiments using Google Trends data and confirmed that some stock prices were significantly affected by investors' irrational sentiments irrespective of macroeconomic determinants. Yang et al. (2015) analysed the usefulness of search data for forecasting purposes of individuals' future behaviour and confirmed that search data significantly improved the forecasting performance. Kapounek et al. (2016a) provide evidence that individuals' behaviour was affected by their perception about specific risks and Google Trends data was useful in explaining individuals' saving decisions.
Data
The dataset in quarterly frequency covers 10 EU countries outside the euro area with their own currencies: Bulgaria, the Czech Republic, Hungary, Poland, Romania, Sweden, the United Kingdom, Estonia, Latvia, and Lithuania for the period 2004 Q1-2014 Q4. Denmark was not included in the data sample due the data unavailability, while Croatia joined the EU only on 1 st July 2013. The ratio of households' deposits in foreign currency to total households' deposits 1 is used as a dependent variable in all estimations, while macroeconomic determinants (regressors) are derived from two macroeconomic models explaining the exchange rates movements and described in Section 2. The definition of all macroeconomic determinants is presented in Appendix 1.
The dataset is completed with keywords from Google Trends database (the publicly available web facility provided by Google Inc.), which represents the frequency of searching information about specific keywords on Google. Google Trends data represents an index calculated as the frequency of particular searches on Google relative to the total search volumes. The dataset includes the Google Trends keywords in national languages reflecting different risks including geopolitical risk, political risk, financial risk, currency risk, credit risk, and general economic situation. A comprehensive list of Google Trends keywords including their translations into national languages is presented in Appendix 2.
Methodology
First, we provide baseline estimations of two leading macroeconomic models explaining the exchange rates: Monetary Model (MM) (1), and Portfolio Balance Model (PBM) (2). Foreign currency savings, SAVE it , represent share of aggregate households' deposits 1
In order to avoid the changes in foreign deposits caused by mechanical converting to national currency we used foreign deposits at the value of the exchange rate in the year 2009.
in foreign currency to total households' deposits held at the monetary financial institutions in country i and time t:
where variable NEER represents nominal effective exchange rate, IR is a market interest rate, π represents an inflation rate, variable M is a monetary aggregate M1, GDP represents economic activity, and variable CA represents current account balance of a country i at time t, including fixed effects β . All the differentials are calculated in relation to the euro area, denoted by EA. Finally, we include random effects μ, time dummies θ, and a possibly heteroscedastic residual ε. Thus, we consider a two-level mixed effects model with a random-intercept term at the country level. All presented macroeconomic models consider with non-lagged and lagged regressors (for one-quarter).
While the CEECs are the most dependent economies on international remittances in the EU and our data sample contains 8 CEECs, we have also modified the basic Portfolio Balance Model by including personal remittances instead of current account balance in Equation 2. Our data sample contains three Baltic countries that have recently adopted the euro (Estonia in 2011, Latvia in 2014, and Lithuania in 2015), therefore we deal with the problem of joining the Eurozone and fix the exchange rate on central parity.
Second, we provide augmented regressions and include individuals' attention to the information and search interest in specific keywords on Google related to the specific risks including geopolitical risk, political risk, financial risk, currency risk, credit risk, and general economic situation denoted by variable ATTENTION, which represents the frequency of searching information about specific keywords on Google by individuals. The selected keywords (Table A2) were identified as the most popular topics related to phrases "foreign saving", "foreign deposit", "domestic saving", and "domestic deposit". The keywords can be considered as specific information that individuals want to learn or it is a matter of their concerns:
where the first set of variables, denoted by SHOCKS, represents selected macroeconomic determinants (shocks) specified in Equations (1)-(2). Due to the absence of the appropriate theoretical background we solve the problem of a long list of potential explanatory variables (keywords) and selection of the appropriate keywords of individuals' search interest by applying the Bayesian Model Averaging. Therefore, we reduce the uncertainty in the model by using Bayesian Model Averaging and estimate the probability of regressors to be included in the model. The Bayesian Model Averaging methodology is specified in Appendix 3.
Third, we interacted macroeconomic determinants with dummies and differentiate between the low and the high individuals' attention to the keywords related to specific risks, where the higher attention is represented by searches over the average in the country i.
We apply maximum likelihood estimator and provide logs of likelihood statistics, fixed effects are tested by the Wald test and random effects for each country are tested by the likelihood-ratio test to compare the model with a one-level ordinary linear regression.
Empirical Results
First, we perform baseline estimates for three different macroeconomic models with non-lagged regressors (Models 1-3) and lagged regressors (Models 4-5) ( Table 1 ). The empirical results of the baseline regressions' with non-lagged regressors indicate that macroeconomic determinants derived from the Monetary Model and Portfolio Balance Model are statistically significant in explaining households' foreign currency savings. While the basic and modified Portfolio Balance Models provide the most comprehensive explanation of the impact of macroeconomic determinants on households' foreign currency savings comparing to other macroeconomic models. The empirical findings suggest that GDP differential has a significant impact on the share of foreign currency deposits in all macroeconomic models. These empirical findings demonstrate that a more intense domestic economic growth motivates households to increase the share of deposits in national currency suggesting about increased confidence in national currency related with the improving economic situation in country. The appreciation of the national currency affects negatively returns on foreign currency deposits and causes reallocation in favour on deposits in national currency, and conversely. In addition, the higher inflation differential motivates households to save more in foreign currencies. On the contrary, we cannot confirm a robust significant impact of both the interest rate differential as well as money supply differential. In addition, we can state that households' foreign currency savings are affected mostly by economic shocks and exchange rates movements, while the effect of money supply and interest rate shocks is very limited.
The empirical findings of the baseline regressions' with lagged regressors confirm the negative effect of the increased money supply on share of foreign currency deposits. These results suggest that households prefer to save money for short-term consumption in national currency rather than in foreign currency due to the conversion costs or short-term exchange rate fluctuations.
The results of augmented regressions including individuals' attention to selected keywords related to the specific risks are presented in Table 2 . The selected keywords were identified by posterior inclusion probability assessed using Bayesian Model Averaging (see Appendix 4). However, we can assume a significant impact only of nine keywords related to political risk ("political", "parliament", "premier"), financial risk ("money", "risk"), currency risk (currency code), unemployment risk ("employment"), credit risk ("debt"), and general economic situation ("growth"). The empirical estimations of augmented regressions' with non-lagged regressors provide evidence that macroeconomic determinants derived from both the basic and modified Portfolio Balance Models are significant in explaining households' foreign currency savings. In addition, the empirical findings suggest that inflation differential has a statistically significant impact on the share of foreign currency deposits in all macroeconomic models. These results suggest that a higher inflation differential motivate households to prefer saving in foreign currencies due to the decreasing real return on domestic currency deposits.
The results of augmented regressions' with non−lagged regressors confirm a robust significant impact of three keywords such as currency code, "growth", and "premier" in all macroeconomic models. The provided empirical estimations allow us to assume that exchange rates movements and more intense domestic economic growth have a significant impact on the share of foreign currency deposits in all macroeconomic models due to the individuals' more intense attention and higher search interest in currency code and keyword "growth" in Google respectively. In addition, individuals' higher search interest in currency code has a significant positive effect on the share of foreign currency deposits, while an opposite effect of search interest in keywords "growth" and "premier" was identified.
Thus, we can summarize that aggregate households' foreign currency savings could be influenced by individuals' more intense attention in specific risks and higher search interest in Google for specific keywords. We can assume that households' reaction to the external macroeconomic shocks (exchange rates and economic shocks) could be affected by their search activities in Google. These empirical findings suggest that the communication strategy (including the communication channels) of the public authorities during financial turmoil and economic downturn periods could affect aggregate households' foreign currency savings. The results of augmented regressions' with lagged regressors confirmed the empirical findings of the augmented regressions' with non−lagged regressors. Table 3 demonstrates different impact of macroeconomic shocks on the households' foreign currency savings if individuals' attention (frequency of searches) to specific risks and specific keywords on Google is above or below the average. The previous empirical results did not provide a significant and robust effect of interest rate differential on the share of foreign currency deposits. The empirical estimations of augmented Portfolio Balance Model's confirm that interest rate differential is a significant macroeconomic determinant resulting households' deposits reallocation if frequency of searches in keyword "money" and currency code exceeds the average. These empirical findings suggest that events related to the national currency changes and disclosed by the media via internet channel increase the attention of households and motivate households to reallocate their deposits in relation to interest rate differential changes. In addition, these findings suggest that a higher interest rate differential motivate households to prefer saving in national currency rather than in foreign currencies due to the earning motives.
The regression results of augmented Portfolio Balance Model's provide substantial evidence that aggregate households' foreign currency savings are affected by exchange rate movements, more intense domestic economic growth, higher inflation differential, and changes in domestic current account balance despite the level of their attention. However, we assume that increased individuals' attention to the specific risks and more intense search interest on Google plays a crucial role in the foreign currency deposits reallocation and emphasizes the role of policy makers' communication strategy, especially in the environment of very low interest rates. Note: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. > A denotes the cases when frequency of searching in events is above the average, while < A denotes the cases when frequency of searching in events is below the average.
Source: own calculation Tables 4 to 5 show the results of our robustness checks in relation to the positive (Tables 4)  and negative (Table 5 ) changes in share of foreign currency deposits. The results of robustness analysis presented in Tables 4 to 5 are very similar suggesting about the robustness of augmented Portfolio Balance Model's results in relation to the positive and negative changes in share of foreign currency deposits. However, we can state that increased individuals' attention to the specific risks and search interest for specific keywords on Google results negative changes in share of foreign currency deposits. These empirical results suggest that households are more confident in national currency in the context of external macroeconomic shocks.
Robustness Analysis
In addition, we can state that interest rate differential is a significant macroeconomic determinant affecting aggregate households' foreign currency savings when individuals increase search attention in keywords such as currency code, money. These results suggest that households take into account the differences in interest rates only if they search simultaneously for information on Google on exchanges rate changes. We can also state that the reaction of households to the information related to the political situation in country is not affecting their saving decisions. CA ( Note: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. > A denotes the cases when frequency of searching in events is above the average, while <A denotes the cases when frequency of searching in events is below the average.
Source: own calculation Note: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. > A denotes the cases when frequency of searching in events is above the average, while <A denotes the cases when frequency of searching in events is below the average. Source: own calculation
Conclusions
The paper investigates the impact of behavioural attention on the households' foreign currency savings as response to the external macroeconomic shocks. We apply two leading macroeconomic models based on competing macroeconomic approaches to exchange rate: Monetary Model, and Portfolio Balance Model. We have also extended the macroeconomic models by including individuals' attention to the specific risks and search interest in specific keywords on Google in order to assess the impact of information's communication channel on the aggregate households' foreign currency savings.
The empirical estimations provide substantial evidence that macroeconomic determinants derived from the basic and modified Portfolio Balance Models are significant in explaining aggregate households' foreign currency savings. The empirical findings suggest that exchange rate movements have a significant impact on the share of foreign currency deposits, while the appreciation of the national currency affects negatively returns on foreign currency deposits and causes reallocation in favour on deposits in national currency, and conversely. The empirical findings also demonstrate that a more intense domestic economic growth motivates households to increase the share of deposits in national currency suggesting about increased confidence in national currency related with the improving economic situation in country. In summary, aggregate households' foreign currency savings are affected mostly by exchange rates movements and economic shocks, while the effect of inflation and interest rate shocks is very limited.
We can assume that households' reaction to the external macroeconomic shocks (exchange rates and economic shocks) could be affected by their search activities on Google. Thus, we can summarize that aggregate households' foreign currency savings could be influenced by individuals more intense attention in specific risks and higher search interest on Google for specific keywords. In other words, households are more sensitive to macroeconomic factors when they search for information on Google about these factors or related risks. In addition, we assume that increased households' attention to the specific risks and more intense search interest on Google plays a crucial role in the portfolio rebalancing.
Our findings could be used for policy makers' communication strategy, especially in the environment of very low interest rates. The empirical findings suggest that the communication strategy (including the communication channels) of the central banks and governments during financial turmoil and economic downturn periods could affect the households' foreign currency savings. 
Appendices

Google keywords
Google Trends keywords in national languages reflecting different risks: geopolitical risk ("attack", "war", "freedom"), political risk ("political", "corruption", "election", "president", "parliament", "senate", "premier"), financial risk ("money", "bank", "risk", "loss"), currency risk (currency code, currency name), unemployment risk ("employment", "unemployment", "job"), credit risk ("debt", "indebtedness"), and general economic situation ("inflation", "growth", "competitiveness", "recession", "crisis")
Google Trends database Note: Data on GDP and M1 are seasonally adjusted.
Source: own processing
